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This study aimed to identify whether particular 
subjective reports of headache sufferers were 
predictive of outcome with manipulative 
physiotherapy treatment. One hundred and 
twelve subjects presenting for manipulative 
physiotherapy completed questionnaires 
relating to headache frequency, intensity, 
duration, pain quality, area, history and 
aggravating factors. Classification oftreatment 
response was made using data collected two 
months after the initial visit. Diet as an 
aggravating factor, affective and autonomic 
pain descriptors, unilateral headaches and low 
frequencies each predicted a negative response 
to treatment. High frequencies predicted a 
positive response. If it is assumed that the 
treatment addressed cervical dysfunction then 
the cervical spine could have a varying 
component in a range of headache types rather 
than occupying a strict diagnostic category. 
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Can subjective 
characteristics of benign 
headache predict 
manipulative physiotherapy 
treatment outcome? 
hysiotherapists who treat cervical 
disorders often have an interest in 
the relationship between cervical 
dysfunction and headaches. A review of 
the literature suggests that there is 
much experimental and clinical 
evidence to associate movement 
abnormalities of upper cervical 
structures with benign headache Gull 
1986a and 1986b, Kidd and Nelson 
1993, Watson and Trott 1993). 
In 1988, the International Headache 
Society (IHS) recognised the cervical 
structures as a possible source of 
headache and documented the 
diagnostic criteria for headache arising 
from the cervical spine (Headache 
Classification Committee of the 
International Headache Society 1988). 
In addition, there is a growing body of 
evidence to suggest that the cervical 
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spine may contribute to headaches of 
other diagnostic categories, most 
notably migraine and tension type 
headache (Boline et a11995, Nelson 
1994, Watson 19(5). The likelihood 
that the cervical spine may be involved 
in the production of benign headache 
types is reinforced by reports of the 
relief of headaches with physical 
treatment aimed at the neck (Beeton 
andJul11994, Schoensee et al1995, 
Whittingham et al 1994) 
As primary contact practitioners, 
physiotherapists must be able to 
identify when a patient's headaches are 
likely to be caused by cervical 
dysfunction which may respond to 
physical treatment. Prompt 
identification of a cervical component 
or cause, when present, should result 
in the administration of appropriate 
physical techniques. If a cervical 
component is unlikely, the patient 
should be referred elsewhere for 
appropriate investigation and 
management. The first step in the 
examination of a patient suffering from 
headaches is the history or subjective 
examination. 
Unfortunately, the literature reveals 
little consistency in the headache 
symptoms which are associated with 
physical signs of dysfunction in the 
neck. The headaches may be unilateral 
or bilateral, occupy almost any location 
in the head, mayor may not be 
associated with neck pain, mayor may 
not be aggravated by neck movements 
or sustained postures, are accompanied 
by a wide range of associated 
symptoms and have widely varying 
intensities and temporal patterns 
(Bouquet et al 1989, J ull 1986a, 
Watson and Trott 1993). In short, the 
results of these studies are of little use 
in establishing from the subjective 
findings if a cervical component is 
likely. Furthermore, the studies do not 
show whether the cervical dysfunction 
is causative, secondary or purely 
incidental to the headaches. 
The more exact subjective criteria 
given in Sjaastad's model of 
cervicogenic headache include 
unilaterality of the pain with spread 
anteriorly from the neck or occiput, 
accompanying neck pain and 
provocation by neck movement or 
awkward head postures (Sjaastad et al 
1990). However, Sjaastad's model has 
been criticised for being too narrow 
and not representative of the range of 
possible contributions of the cervical 
spine to different headache types 
(Vernon 1989). 
There have been no studies to date 
which have analysed the subjective 
elements of headaches in patients 
presenting for physiotherapy treatment 
and related these findings to treatment 
outcome. If a headache responds 
favourably to therapeutic intervention 
aimed at the cervical spine, it could be 
assumed that the headache is caused by 
or has a significant component from 
the cervical structures affected. 
Prediction of treatment response 
based on subjective information would 
enable a prognosis to be given with 
more confidence and facilitate 
appropriate referrals between 
physiotherapists and medical 
practitioners. The main aims of this 
study were to analyse subjective 
examination findings in patients with 
headache presenting for manipulative 
physiotherapy and to determine which 
of these findings were predictive of 
outcome with this form of treatment. 
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Method 
This study was approved by the La 
Trobe University Faculty of Health 
Sciences Human Ethics Committee. 
Subjects 
One-hundred-and-twelve subjects 
suffering from at least one headache 
per month for longer than two months 
were recruited from 26 private 
manipulative physiotherapy clinics in 
the state of Victoria. Each subject had 
not been treated previously at the 
respective clinic and their first 
language was English. Exclusion 
criteria included any pending litigation 
as well as contraindications to 
manipulative physiotherapy 
management such as diagnosed 
psychiatric illness, suspected fractures, 
neoplastic disease, infection or other 
serious pathology. The age of the 
subjects ranged from 12 to 80 years 
with a mean (SD) age of 37 (13) years. 
Eighty-seven of the subjects were 
female (77.7 per cent) and 25 were 
male (22.3 per cent). The length of 
history of the headaches ranged from 
two months to 40 years with a mean 
(SD) of 54 (79) months and a mode of 
two months. Each subject was required 
to read and sign an informed consent 
form before inclusion in the study. 
Immediately after the initial 
consultation, the subjects completed a 
questionnaire which was developed for 
the purpose of the study. A pilot of the 
questionnaire was trialed on 11 
patients with headache presenting for 
manipulative physiotherapy and minor 
modifications were made to arrive at 
the version used for the main study. 
The final version showed good 
reliability in a 24 hour test-retest trial 
on 20 subjects (Niere and Robinson 
1997). The questionnaire contained 
sections on headache frequency, 
intensity and duration, area of the 
headache, pain descriptors found on 
the McGill Pain Questionnaire 
(Melzack 1983) and precipitating/ 
aggravating factors. Pain descriptor 
scores were subjected to factor analysis 
with Varimax rotation (Tabachnick 
and Fidell1989) and the resulting 
factor scores were saved for use in 
subsequent statistical analyses. 
Treatment was given at the discretion 
of the treating manipulative 
physiotherapists with respect to the 
type and number of treatments. 
Subjects were sent a further 
questionnaire two months after the 
initial consultation. The second 
questionnaire contained sections 
measuring headache frequency, 
intensity and duration as well as an 
estimation of the overall effect of the 
treatment. It also asked the subject to 
indicate whether factors other than the 
treatment received had affected their 
headaches. Classification of subjects 
into groups of positive and negative 
responders was made by comparing 
initial and follow-up data on headache 
frequency, intensity and duration as 
well as the subject's estimation of 
treatment effect. To be classified as 
having responded to treatment, 
subjects had to have shown 
improvement on a scale incorporating 
headache frequency, intensity and 
duration as well as estimating that the 
treatment they had received had 
improved their headaches by more 
than 50 per cent. Details of the 
classification of the subjects have been 
presented and discussed in a previous 
paper (Niere and Robinson 1997). 
Diagnostic classification of the 
subjects was deliberately avoided 
because of the likely overlap between 
common categories of headache when 
based on subjective information 
(Nelson 1994, Rasmussen et al 1992). 
For the purposes of this study it was 
decided to restrict the groupings of 
subjective findings to some of those of 
cervicogenic headache (unilateral 
component, associated neck pain and 
precipitation/aggravation by neck 
movements or postures) as described 
by Sjaastad et al (1990) and to those 
occurring through the factor analysis 
of pain descriptors. 
Statistics 
Logistic regression (Norusis/SPSS 
1990) was used to analyse the 
relationship between treatment 
outcome and headache frequency, 
duration, area and precipitating/ 
aggravating factors at initial 
Table 1. Frequencies and 
percentages for precipitating / 
aggravating factors 
Aggravating factor N 
Stress/emotional 59 
Sustained postures 52 
Neck movements 51 
Unknown 30 
Menstrual* 20 
Other 18 
Diet/food 8 
% 
52.7 
46.4 
45.5 
26.8 
23.0 
16.1 
7.1 
* Percentage refers to the 87 females 
participating in the study. 
consultation. Factor scores derived 
from pain descriptor data were 
analysed with respect to treatment 
outcome with MANOVA and 
univariate stepdown analysis. The 
presence or absence of the subjective 
characteristics of cervicogenic 
headache was analysed with respect to 
treatment outcome by chi-square 
analysis and the relationship between 
treatment outcome and the intensity 
and length of history of the headaches 
was analysed with a one way ANOVA. 
A significance level of p < 0.05 was 
chosen for all analyses in this study and 
data are presented as mean (SD) unless 
otherwise stated. 
Results 
Characteristics of 
the headaches 
The frequencies of precipitating/ 
aggravating factors are shown in Table 
1. The most common responses were 
for stress/emotional, sustained postures 
and neck movements. The 18 
. h "0 h " responses m t e category t er 
included driving (3), sleeping positions 
(3), allergies (2), aerobics/running (2), 
in the mornings (2), perfume/cigarette 
smoke (1), sinus infections (1), hunger 
(1), noiselbright lights (1), painting (1) 
and reading (1). In Table 1 it should be 
noted that 23 per cent of the 87 female 
subjects indicated that their headaches 
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Table 2. Frequencies and 
percentages for headache area 
Area of headache N % 
Frontal 66 58.9 
Upper Cervical 64 57.1 
Occiput 56 50.0 
Temple 54 49.2 
Cervical 46 41.1 
Vertex 42 37.5 
Orbit 28 25.0 
Face 15 13.4 
Jaw 8 7.1 
Ear 3 2.7 
Unilateral 39 34.8 
Bilateral 85 75.9 
were aggravated or precipitated by 
menstruation (overall percentage 17.9). 
Also, many subjects indicated more 
than one precipitating/aggravating 
factor so the number of responses in 
Table 1 exceeds the number of subjects 
(112). 
The number of responses indicating 
the areas of pain and the relative 
percentages for each are presented in 
Table 2. Bilateral headaches were most 
common (85) while 39 of the subjects 
had at least a unilateral component to 
their headaches. The most commonly 
affected area was the forehead or 
"frontal" (66) while pain was less 
commonly felt over the ear (3), jaw (8) 
and face (15). 
Follow-up data 
Of the 112 subjects who completed the 
questionnaire at initial consultation, 95 
(85 per cent) returned the two month 
follow up questionnaire. When 
analysed statistically with t-tests . 
(intensity and age) and Mann Whitney 
U (duration, frequency and length of 
history) the presenting characteristics 
of the non-responders were not 
significantly different from those of the 
subject population. 
The criteria used to determine 
positive outcome were an 
improvement in a combined score 
incorporating intensity, frequency and 
duration of the headaches as well as a 
greater than 50 per cent rating of . 
improvement as judged by the subJe~t 
(Niere and Robinson 1997). Accordmg 
to these criteria, 50 subjects were 
deemed to have made an unmistakable 
improvement over the two month 
treatment period (positive response) 
and 41 subjects were deemed to have 
not made an unmistakable 
improvement (negative response). The 
results of four subjects were excluded 
from analyses involving treatment 
outcome because of missing values on 
the follow up questionnaire. 
Pain descriptors 
Factor analysis of the pain descriptors 
led to the formation of five distinct 
factors which were labelled Factor 1 to 
Table 3. Groupings of pain descriptors after factor analysis showing descriptors 
with loadings of greater than 0.4 for each factor in descending order of value. 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
Nagging Sickening Sharp Heavy Hot 
Gnawing Fearful Shooting Throbbing Tight 
Annoying Nauseating Stabbing Aching Tender 
Tiring Punishing Blinding 
Aching Splitting 
Tender 
Punishing 
Factor 5 respectively. The variables 
with loadings of above 0.4 for each 
factor are summarised in Table 3. 
Multivariate analysis of variance 
(MANOVA) did not reveal a 
significant relationship between 
treatment outcome and the combined 
factor scores (P = 0.084, F(585) = 2.002, 
P = 0.246). Subsequent stepdown 
analysis of the scores for each factor 
showed that only the difference in 
mean scores for Factor 2 was 
statistically significant (F(1,89) = 5.961, 
P = 0.017). 
Aggravating and 
precipitating factors 
The only significant result from the 
analysis relating the presence or 
absence of aggravating and 
precipitating factors and treatment 
outcome was an association between 
diet as an aggravating factor and 
negative treatment outcome. That is, 
when associated with the other 
aggravating factors, dietary factors 
were more likely to predict a negative 
response to treatment (R = -0.128, 
P = 0.045). 
Headache area 
The analysis showed that the presence 
of a unilateral component to a subject's 
headache was significantly mOl e likely 
to be associated with a negative 
treatment outcome (R = -0.129, 
P = 0.044). 
Cervicogenic headache 
Of the 19 subjects classified as having 
some of the subjective elements of 
cervicogenic headache, 15 returned the 
follow up questionnaire. Of these, nine 
had a positive response to treatment 
and six had a negative response 
according to the criteria for this study. 
Calculation of chi-square revealed that 
this difference was not significant 
(X2 = 0.620, P = 0.203). 
Intensily and length of history 
There was no significant difference 
between the initial intensities of the 
headaches of subjects who responded 
to treatment and those who did not 
respond. The average length of history 
for the subjects who responded to 
treatment was 37.7 (52.5) months 
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while the average length of history for 
the subjects who did not respond to 
the treatment was 70.8 (99.2) months. 
To facilitate ANOVA, the scores were 
logarithmically transformed before 
analysis to gain a closer approximation 
to a normal distribution. The analysis 
revealed that there was no significant 
difference between mean scores for the 
length of history (log) of headache for 
the two treatment outcome groups. 
Frequency and duration 
The lowest value for frequency (one 
headache per month) was significantly 
associated with a negative response to 
treatment (R = -0.144, P = 0.032). The 
highest value for headache frequency 
(30-45 headaches per month) was 
significantly associated with a positive 
treatment outcome (R = 0.148, 
P = 0.029). There were no significant 
findings at any level for the duration of 
the headache. 
Discussion 
When subjective examination findings 
were analysed with respect to 
treatment outcome, high headache 
frequency was the only finding 
predictive of a positive result. This 
reinforces previous research which has 
shown little consistency in headache 
symptoms which are associated with 
cervical dysfunction (Bouquet et al 
1989,Jull1994, Watson and Trott 
1993). However, there were a number 
of subjective findings which were 
predictive of a negative result. These 
were: low headache frequency, diet as a 
precipitating factor, a unilateral 
component to the headache and the 
use of affective and autonomic pain 
descriptors (sickening, fearful, 
nauseating, punishing and splitting). 
These subjective indicators of a poor 
response to manipulative 
physiotherapy treatment are suggestive 
of the diagnostic criteria for migraine 
without aura (Headache Classification 
Committee of the International 
Headache Society 1988, pp. 19-20). 
A possible explanation for the lack of 
predictors of positive outcome is that 
the treatment rendered was of benefit 
to a variety of headache presentations 
rather than only for those headaches 
exhibiting specific symptoms. It could 
also indicate substantial overlap in 
symptoms of benign headache forms 
such as migraine without aura, tension 
type headache and cervical headache as 
suggested by Nelson (1994). If it is 
assumed that manipulative 
physiotherapy for headache addresses 
movement abnormalities of the 
cervical spine, then the cervical spine 
may contribute a varying component 
to a range of headache types rather 
than occupying a strict diagnostic 
category. The report of a high 
frequency of headaches (the only 
subjective finding associated with a 
positive outcome) suggests a pathology 
which is persistent or constant. This 
could be the case where cervical 
dysfunction causing the headaches is 
either constant or aggravated by daily 
activities. 
If there had been a poor overall 
response to the treatment rendered in 
this study it may have led to difficulties 
in identifying predictors of positive 
outcome. However, significant 
improvements in headache intensity 
(p < 0.001), duration (p = 0.025) and 
frequency (p < 0.001) over the two 
months of this trial suggest that this 
was not the case. Also, 68 per cent of 
the subjects reported that their 
headaches had improved by more than 
50 per cent because of the 
manipulative physiotherapy treatment 
(Niere and Robinson 1997). This is 
consistent with other studies which 
have shown amelioration of headaches 
associated with physical treatment 
aimed at the neck (Beeton andJull 
1994, Schoensee et al 1995, 
Whittingham et al 1994). 
Another possible explanation is that 
some of the benefits attributed to 
manipulative physiotherapy in this trial 
were due to generalised behavioural or 
placebo effects. Without a control 
group, the possibility that behavioural 
effects influenced the results cannot be 
discounted, although the magnitude of 
the treatment effect was probably 
unlikely to have been caused by non-
specific effects alone. Although the 
type of treatment rendered could affect 
outcome, the number and type of 
techniques used were not determined 
in this study. In a previous survey of 10 
manipulative physiotherapists who 
treated 80 patients presenting with 
headache and upper cervical joint 
stiffness, conducted by post-graduate 
students at the Lincoln School of 
Health Sciences, it was found that 
passive accessory intervertebral 
mobilisation was used in 97.5 per cent 
and manipulation or high velocity 
thrust techniques in 45.0 per cent of 
cases. Other techniques used by 
manipulative physiotherapists in the 
treatment of headache include 
correction of muscular dysfunction, 
postural correction and re-education 
(Jull 1994) and the restoration of 
normal mobility and function of 
neuromeningeal structures (Ryan 
1989). Future studies could be focused 
on whether specific techniques are 
associated with treatment outcome. 
However randomised controlled trials 
are necessary to determine the exact 
effect of treatment techniques utilised 
by manipulative physiotherapists and 
the likely magnitude of any placebo 
effect. 
The presence of neck pain has been 
cited as a likely feature when headaches 
are originating from the neck (Sjaastad 
et al 1990). However, the presence of 
neck pain does not necessarily point to 
a cervical cause. Blau and Macgregor 
(1994), found that of 50 migraine 
patients, 32 reported neck symptoms at 
some stage of their attacks. If the 
mechanism of pain referral from the 
neck to the head is via overlap of upper 
cervical and trigeminal afferents in the 
trigemino-cervical nucleus (Bogduk 
1994), it is plausible that pathology in 
the head can refer pain to the neck. 
However, it could also be argued that 
the migraine sufferers studied by Blau 
and Macgregor in 1994 had a cervical 
component to their headaches. 
Although neck movements or sustained 
postures would be expected as 
aggravating/precipitating factors when 
a headache is arising from the neck, 
previous studies of patients thought to 
have cervical headache have shown that 
this is not always the case. Watson and 
Trott (1993) found that 69.8 per cent 
of 30 subjects related the onset of their 
headaches to neck movements or 
sustained postures while only 32.5 per 
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cent of Edeling's (1986) population of 
120 subjects had their headaches 
brought on by postures of the neck. In 
Jull's study (1986b), 37.5 per cent of 
the subjects' headaches were 
precipitated by sustained neck flexion 
while only 8.3 per cent of subjects 
indicated that neck movement was a 
precipitating factor for their 
headaches. 
A surprising result was that the 
subjective elements of cervicogenic 
headache as described by Sjaastad et al 
(1990) were not significantly associated 
with a positive response to treatment. 
An explanation for this may be the low 
subject numbers available for follow up 
in this group. Although nine subjects 
of the 15 available at follow up 
responded to the treatment, greater 
subject numbers may be necessary to 
achieve statistical and clinical 
significance. It is possible that some of 
the cervicogenic headaches in this 
study may have had features in 
common with migraine which could 
explain a poorer treatment outcome 
than expected. The unilateral location 
required for the diagnosis of 
cervi co genic headache is also one of 
the criteria for migraine (Headache 
Classification Committee of the 
International Headache Society 1988). 
The difference between the 
unilaterality of these two headache 
types is thought to be that migraines 
'are characterised by unilateral 
headaches with sideshift while 
cervi co genic headaches do not 
alternate (Sjaastad et al 1990). The 
distinction between whether the 
headaches change sides should be 
made in future studies investigating 
headache area. The localisation of the 
initial pain of the headache attack has 
also been proposed by Sjaastad et al 
(1989) as a way of differentiating the 
unilateral pain of migraine from that of 
cervicogenic headache. They found 
that of 20 patients diagnosed as having 
migraine with aura, 91 per cent felt the 
initial pain in the forehead and 
temporal regions while 73 per cent of 
the patients diagnosed with 
cervicogenic headache felt the initial 
pain in the neck. Overlap of 
cervicogenic headache with other 
headache types has been proposed by 
Pfaffenrath and Kaube (1990) who 
found that 56.4 per cent of the 
cervicogenic headache patients also 
suffered from other headache types 
such as migraine, tension-type 
headache and drug induced headache. 
In this study, if some of the subjects 
with cervicogenic headache were also 
suffering from other headache types, a 
less distinct response to treatment may 
have resulted. 
If a patient's headache is triggered or 
aggravated by non-mechanical means, 
it would follow that there is less 
likelihood of a mechanical cervical 
cause and less likelihood of a positive 
response to physical treatment. This 
could be the case in this study, where 
diet as a precipitating factor led to an 
increased likelihood of poor treatment 
outcome. Although this result, based 
on only eight subjects, should be 
viewed with caution, the relationship 
between dietary factors and 
manipulative physiotherapy treatment 
certainly warrants further 
investigation. 
Headaches aggravated or precipitated 
by menstruation or stress might have 
been expected to respond poorly to 
manipulative physiotherapy treatment, 
yet neither were predictive of 
treatment result. This finding suggests 
that hormonal changes, stress or 
emotional factors could have 
aggravated some headaches arising 
from the cervical spine which would 
have been amenable to treatment. 
Alternatively they could have 
aggravated headaches without a 
cervical component or cause which 
would have been less likely to respond 
to treatment. 
Other variables which may have 
affected the results include the 
duration of the treatment period and 
the number of treatments rendered. 
The treatment period for this study 
was two months, which was a relatively 
short period of time in comparison 
with the sample mean of 54 (78.8) 
months for headache length of history. 
A longer treatment period may have 
led to a clearer differentiation of 
responders and non-responders. A 
minimum number of treatments was 
not specified in this study because a 
high follow-up rate was considered a 
priority. If a number of treatments had 
been set, the subjects who had been 
significantly helped by fewer 
treatments, then discharged, and the 
subjects who were not helped after a 
few treatments, then were referred 
elsewhere or had discontinued 
treatment, would have been excluded 
from the analyses. Altering the 
inclusion criterion for length of history 
of the headaches to a shorter period 
may have seen an improved success 
rate with manipulative physiotherapy 
treatment but a higher rate of 
spontaneous remission. 
From the results of this study, it is 
difficult to predict a positive result 
with manipulative physiotherapy and 
hence a likely cervical component to 
the headache, from the subjective 
examination findings alone. Another 
direction in research of this nature is to 
relate the physical examination 
findings in headache sufferers to 
treatment outcome. Abnormalities of 
segmental mobility, reproduction of 
local or referred pain on passive 
intervertebral motion testing, forward 
head posture and lack of strength and 
endurance in the deep cervical flexors 
have all been shown to be associated 
with headaches Gull 1986a and 1986b, 
Treleaven et a11994, Watson and 
Trott 1993). However, it has not been 
proven whether these findings are 
causative of, secondary to, or incidental 
to the headache. Other findings such as 
trigger points in the cervical 
musculature, abnormalities of neuro-
meningeal mobility, abnormal 
tightness in certain cervical muscles 
and decreased endurance and control 
of the lower scapular stabilisers are 
among the many signs which have 
been related to headaches in the 
clinical setting (Bouquet et al 1989, J ull 
1994, Ryan 1989). These findings all 
deserve further investigation into their 
exact role in the production or 
maintenance of different headache 
types. 
The results indicated that there were 
certain subjective findings predictive of 
a poor response to manipulative 
physiotherapy treatment. These were 
low headache frequency, diet as a 
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precipitating factor, a unilateral 
component to the headache and the 
use of affective and autonomic pain 
descriptors. These tend to implicate 
headaches of non-mechanical origin, 
possibly migraine. According to the 
criteria used in this study, only high 
headache frequency was predictive of a 
positive result. The lack of predictors 
of positive outcome could indicate that 
the cervical spine contributes in 
varying amounts to different headache 
types rather than existing only as a 
single entity. Different results for this 
study may have been obtained if the 
treatment period had been longer or 
different outcome criteria had been 
used. Investigation into the 
relationship between physical 
examination findings and treatment 
outcome in patients with headache is 
certainly warranted in future studies. 
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